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INTRODUCTION 


The Heathkit Model HA-202A Amplifier is a compact 
2-meter amplifier designed for mobile FM operation. 
It is intended for use with a transmitter or transceiver 
capable of supplying 5 to 15 watts of FM driving 
power. The output power of this Amplifier will be 20 
to 50 watts, depending on the power level used to 
drive it. 


You should use a wattmeter (SWR bridge) for the 
alignment. However, you may use a voltmeter. A 502 
noninductive load should be available for the antenna 
connector. 


This Amplifier features automatic antenna switching 
and all solid-state design. Rugged, emitter-ballasted 
transistors, combined with an efficient heat sink, pro- 
vide adequate VSWR protection without the use of 
complex sensing circuits. Hardware and connectors 
are supplied for installation. 


The Amplifier is designed for operation from a 12- 
volt DC, negative ground system. 


Ge -gHEATHKIT® 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


STRIPPERS 


LONG-NOSE 
PLIERS 


DIAGONAL 


1/8" &1/4"- BLADE 
SCREWDRIVERS 


CUTTERS 
| eh ele eer rer eee ae aa ae ele ellen lane dag fee HEATHKIT 
OTHER HELPFUL S OLDER! NG 


TOOLS 


NUT STARTER 
MAY BE SUPPLIED 


PENCIL 
SOLDERING IRON 
(25 TO 40 WATTS) 


Most kits use a separate ‘“‘Illustration Booklet”’ 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 


WITH KIT) 

ASSEMBLY 

1. Follow the instructions carefully. Read the en- 
tire step before you perform each operation. 

2. The illustrations in the Manual are called Picto- 


rials and Details. Pictorials show the overall op- 
eration for a group of assembly steps; Details 
generally illustrate a single step. When you are 
directed to refer to a certain Pictorial ‘‘for the 
following steps,” continue using that Pictorial 
until you are referred to another Pictorial for 
another group of steps. 


Keep the “Illustration Booklet” with the As- 
sembly Manual. The illustrations in it are ar- 
ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 
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6. Each circuit part in an electronic kit has its own 
component number (R2, C4, etc.). Use these 
numbers when you want to identify the same 
part in the various sections of the Manual. These 
numbers, which are especially useful if a part 
has to be replaced, appear: 


— In the Parts List, 


— Atthe beginning of each step where a com- 
ponent is installed, 


— In some illustrations, 
— Inthe Schematic, 


— In the section at the rear of the Manual. 


7. When you are instructed to cut something to a 
particular length, use the scales (rulers) pro- 
vided at the bottom of the Manual pages. 


SAFETY WARNING: Avoid eye injury when you cut 
off excessive lead lengths. Hold the leads so they 
cannot fly toward your eyes. 


Ge gHEATHKIT: 


SOLDERING 


Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 
properly. 


It is easy to make a good solder connection if you 
follow a few simple rules: 


1. Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8” or 3/16” 
chisel or pyramid tip works best. 


2. Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to “‘ball”’ or does not stick to 
the tip, the tip needs to be cleaned and retinned. 


NOTE: Always use rosin core, radio-type solder 
(60:40 or 50:50 tin-lead content) for all of the solder- 
ing in this kit. This is the type we have supplied with 
the parts. The Warranty will be void and we will not 
service any kit in which acid core solder or paste has 
been used. 


Ge. HEATHEIT® 


PARTS 


Resistors will be called out by their resistance value 
in Q (ohms), kO (kilohms), or MOQ (megohms). Certain 
types of resistors will have the value printed on the 
body, while others will be identified by a color code. 
The colors of the bands and the value will be given in 
the steps, therefore the following color code is given 


for information only. BiNDatts 


5-BAND RESISTORS 
(= 1 %) 


4-BAND RESISTORS 


( +10% ) 
+5% 


Band 1 Band 2 
1st Digit 2nd Digit 


Black Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 


BANDS: 1 2 


Multiplier 


=) 
2) 


-_ 


OMAN DOA WP 
OMANOD OA WD = 


Capacitors will be called out by their capacitance 
value in uF (microfarads) or pF (picofarads) and type: 
ceramic, Mylar*, electrolytic, etc. Some capacitors 
may have their value printed in the following man- 
ner: 


First digit of 
Capacitor’s value: 1 151K 
Second digit of \ 


Capacitor’s value: 5 


Multiplier: Multiply the 
first & second digits by 
the proper value from the 
Multiplier Chart. 


To find the tolerance of 
the capacitor, look up 

this letter in the Tolerance 
columns. 


*DuPont Registered Trademark 


Multiplier 


Band 3 (if used) 
3rd Digit 
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oR 
1/4-WATT 


—f— on ——C-}——_ 


1/2-WATT 


Tolerance 


* Note Wide 
Space 


Tolerance 


Resistance 
Tolerance 


Color Tolerance 


OON DO & WIN =O 


EXAMPLES: 


151K = 15 X 10 = 150 pF 
Zoo = hex0.1 =.7:5 pF 


NOTE: The letter ““R”’ may be used at times to signify a 
decimal point: as in: 2R2 = 2.2 (pF or pF). 


MULTIPLIER TOLERANCE OF CAPACITOR 


FOR THE 
NUMBER: DY: 


MULTIPLY |] 10 pF OR 


OVER 
LETTER 
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PARTS LIST 


Check each part against the following list. Any part 
that is packed in an individual envelope with the part 
number on it should be placed back in the envelope 
after you identify it until it is called for in a step. Do 
not discard any packing materials until all parts are 
accounted for. The key numbers correspond to the 


To order a replacement part, always include the 
PART NUMBER. Use the Parts Order Form furnished 
with this kit. If one is not available, see ‘‘“Replacement 
Parts” inside the rear cover of the Manual. Your War- 
ranty is located inside the front cover. For prices, refer 
to the separate ‘‘Heath Parts Price List.” 


numbers on the Parts Pictorial (Illustration Booklet, 


Page 1). 
 oEOoOEEEEE eee 
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. No. Part No. Comp. No. 
RESISTORS (1/2-Watt, 5%) INDUCTORS 
Al 6-100 2 102) (brown-black-black) R1, R2 C1 40-1928 2 22 nH coil (brown) L11,L14 
Al 6-102 2 1000 2 (brown-black-red) R3, R4* C2 40-1927 2 56 nH coil (red) L12, L13 
Ai 6-272 1 2700 O (red-violet-red) R4* C3 45-74 1.47 wH RF choke L9 
Al 6-472 1 4700 2 (yellow-violet-red) Test 
CAPACITORS 
DIODES — TRANSISTORS 
Mica 
D1 56-56 2 1N4149 diode D1, D2 
B1 20-198 25 0 C19, C21 
B1 20-130 2° 2 Dr C22, C24 
Bi 20-99 3 22 pF C12, C13 NOTE: Transistors are marked for identification in one of the 
C14 following four ways. 
B1 20-100 1 30pF C23 
B1 20-101 6 47 pF C4, C5, 5 | Part number. 
C6, C7, 2. Transistor type number. 
C8, C9 3. Part number and transistor type number. 
Bi 20-76 1 68 pF C3 4. Part number with a transistor type other than the 
one listed. ; 
Ceramic 
D2 417-155 1 2N3641 transistor Q3 
B2. 21-149 2 27 pF C18, D3 417-299 2  2N5591 or Q1, Q2 
Test B25-12 transistor 
B2 21-140 1  .001 uF C17 
B2 21-48 1 .05 uF C11 
Other 
CONNECTORS — TERMINALS — CLAMPS 
B3 25-834 1 22 uF tantalum C25 
B4 31-87 4 Trimmer (12-55 pF) A, C2, E1 207-4 1 1/4" cable clamp 
C15, C16 E2 431-70 1 Terminal strip 
E3 432-72 2 ~~ Male terminal 
*Only one of the two resistors listed for R4 will be installed. The E4 432-73 2 Female terminal 
value used will depend on the type number supplied for tran- E5 432-121 8 Connector pin (includes 


sistor Q1 and Q2. 2 extra) 


Segre aren ir) 


KEY HEATH 
No._ Part No. 
E6 432-137 
E7 432-720 
E8 432-723 
E9 436-5 
E10 438-9 
E11 438-12 


QTY. DESCRIPTION CIRCUIT 


po NOD =—s— + — 


Comp. No. 


1/4” push-on connector 
Male terminal housing 
Female terminal housing 
Coaxial jack 

Coaxial plug 

Coaxial plug insert 


WIRE — CABLE — SLEEVING 


343-12 2’ 
340-1 1-1/2" 
344-7 20' 
344-118 20’ 
346-1 6” 
METAL PARTS 
Fi 200-1319-1 1 
F2  202-621-1 1 
F3  202-620-1 1 
F4 205-1407 2 
F5 215-66 1 
Hardware 


RG-174 coaxial cable 
#14 solid wire 
Stranded black wire 
Stranded red wire 
Sleeving 


Cover 2 
Right side chassis 
Left side chassis 
Spacer strip 

Heat sink 


NOTE: The hardware may be in more than one packet. Open 
all the hardware packets according to their size before you 
check the hardware. 


Hardware is shown actual size. To identify a piece of 
hardware, place it over the illustration. 


#4 Hardware 


G1 250-273 8 
G2 252-99 8 
G3 254-34 6 
G4 259-9 2 
#6 Hardware 

G5 250-237 9 
G6 250-234 4 
G7 252-77 4 
G8 254-25 3 
G9 259-1 1 


4-40 x 3/8” screw 
4-40 nut 

#4 lockwasher 
#4 solder lug 


#6 xX 3/8” sheet metal screw 
6-32 x 1/2” screw 

6-32 nut 

#6 lockwasher 

#6 solder lug 
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KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
#8 Hardware 

H1 252-78 4 8-32 nut 


#10 Hardware 


H2 250-239 4 #10 x 3/8” sheet metal screw 
H3 250-443 6 10-32 x 1/2” screw 
H4 252-63 6 10-32 nut 
H5 254-36 6 #10 lockwasher 
Other 
H6 253-89 1 “D” washer 
H7 259-22 2 Spade solder lug 
MISCELLANEOUS 
J1 69-91 1 Relay RL1 
85-2125-2 1. Circuit board 
J2 205-778 1 1” steel blade 
J3 253-28 2 White “O” ring 
J4 260-16 2 Alligator ciip 
J5 261-1 4 Rubber foot 
J6 352-13 1 Silicone grease 
J7 421-4 2 Fuse, 8A, 3AG, (1 spare) 
J8 422-1 1 Fuse block 
J9 475-12 2 =Ferrite bead 
J10 490-5 1 Nut starter 
J11 490-112 1 Extractor tool 
J12 490-168 1 5/16” x 1/4” wrench 


Solder 


PRINTED MATERIAL 


391-34 1 Blue and white label 
597-260 1 Parts Order Form 
1 Assembly Manual (See Page 1 
for part number.) 
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CIRCUIT BOARD ASSEMBLY 


The steps performed in this Pictorial are 
in this area of the circuit board. 


CONTINUE 
Uf 


Solder the resistor leads to the 
circuit board as follows: 


) Refer to the identification draw- 
ing at the top of this page and 
position the circuit board as 
shown with the lettered side up. 
Then complete each step in the 


( 


1. Push the soldering iron 
tip against both the lead 
and the circuit board foil. 
Heat both for two or three 


IDENTIFICATION 
DRAWING 


following Pictorials. ' PART seconds. 
SOLDERING 
NUMBER IRON 
COMPONENT 


NOTE: In the following steps, you will 
be given detailed instructions on how 
to install and solder the first part on 
the circuit board. Read and perform 
each step carefully. Then use the same 
procedure whenever you install parts 
on the circuit board. 


Fa) Position the circuit board as 
shown. 


(/) R3: Hold a 1000 1 (brown- 
black-red) resistor as shown and 
bend the leads straight down 
with. long-nose pliers to fit the 
hole spacing on the circuit 


board. | 
: 


PUSH DOWN 
HERE 


~ 
CIRCUIT BOARD 


Then apply solder to the 
other side of the connec- 
tion. IMPORTANT: Let 
the heated lead and the 
circuit board foil melt the 
solder. 


SOLDERING 


As the solder begins to 
melt, allow it to flow 
around the connection. 
Then remove the solder 
and the iron and let the 
connection cool. 


SOLDERING 
IRON 


¢ ) Push the leads through the holes 
~ at the indicated location on the 
circuit board. The end with 
color bands may be positioned 
either way. 


( ) Cut off the excess lead lengths 
close to the connection. WARN- 
ING: Clip the leads so the ends 
will not fly toward your eyes. 


(€) Press the resistor against the cir- 

cuit board. Then bend the leads 
outward slightly to hold the re- 
sistor in place. 


ssf 


Check the connection. Compare it to 
the illustrations on the next page. 
After you have checked the solder 
connections, proceed with the as- 
sembly on Page 10. Use the same sol- 
dering procedure for each connec- 
tion. 


PICTORIAL 1-1 


= 
Ge gHEATHKIT® 


A GOOD SOLDER CONNECTION 


eek ee OK ssl, |lUL 


I When you heat the lead and the circuit board foil at the same 
| time, the solder will flow evenly onto the lead and the foil. 
The solder will make a good electrical connection between | 


Solder Flows Outward ae ‘ 
I And Gradually Blends veda si 
| With The Foil And The ee ee | 
Lead. way rc 
| FOIL a sel i 
I 
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p the lead and the foil. 


POOR SOLDER CONNECTIONS 


Neen nn ee nnn nn nn ene nn nnn en en ee ee ee ee ae ee ee a a a 


Solder Does Not Flow 
Onto Lead. A Hard Rosin oo 


ra 
Bead Surrounds And ou 7 
Insulates Connection. ROSIN 7) ait eodeting 


gen 
eg 7. Positioned 
Incorrectly 


When the lead is not heated:sufficiently, the solder 
will not flow onto the lead as shown above. To cor- 
rect, reheat the connection and, if necessary, apply a 
small amount of additional solder to obtain a good 
connection. 


oe 


ca, * 
Solder Appears To [stm $, S ¥ 
; : oldering 
Flow Inward And Sit On , ge Pee eee 
Top/Ot Foil th Positioned 


Incorrectly 


When the foil is not heated sufficiently the solder will 
blob on the circuit board as shown above. To correct, 
reheat the connection and, if necessary, apply a small 
amount of additional solder to obtain a good connec- 
tion. 


Mei 


SOLDER BRIDGES 


A solder bridge between two adjacent foils is shown 
in photograph A. Photograph B shows how the con- 
nection should appear. A solder bridge may occur if 
you accidentally touch an adjacent previously sol- 
dered connection, if you use too much solder, or if 
you “drag” the soldering iron across other foils as you 
remove it from the connection. A good rule to follow 
is: always take a good look at the foil area around each 
lead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec- 
tions on the same foil. 


Use only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be- 
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of most circuit 
boards has a coating on it called ‘‘solder resist.’’ This 
is a protective insulation to help prevent solder 
bridges. 


WAS 


SOLDER 
BRIDGE 
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START @& CONTINUEYC 
The steps performed in this Pictorial are : ; 
NOTE: Make sure you have installed in this area of the circuit board. : ei When: yourinstat aaa 
the resistor in Pictorial 1-1. ceramic capacitors, remove any excess 
coating from the leads. Use long-nose 


Y 
( ) Form two 1” lengths of #14 solid YY 
wire: 


pliers to remove this coating. Be sure 
you push each capacitor down against 
the circuit board. You will solder the 
leads marked ‘(DO NOT SOLDER” la- 
ter. Cut these leads to a length of 1/2” 


below the foil. 
ISS 
REMOVE COATING ye 


(F 9/16" is | IDENTIFICATION 


DRAWING 


“4 L5: One formed solid wire at L5. EVEN WITH BOTTOM poe iin 
Push the wire flat down against OF CAPACITOR BODY. 


the circuit board. Solder the wire PART ——— 
ends to the foil. NUMBER 


(A) C5: 47 pF mica. Do not solder the 


( ; L6:/One formed solid wire at L6. 
Solder the wire ends to the foil. 


marked lead yet. 
i) L7: Push two ferrite beads onto a 
1-1/2” length of #14 solid wire 


) C6: 47 pF mica. Do not solder the 

marked lead yet. 
and install at L7. Solder the wire a 
ends to the foil. L424 C4: 47 pF mica. Do not solder the 

FERRITE i marked lead yet. 
DO NOT 

Sn) Y) SOLDER Cal C14: 22 pF mica. 
Y a 

U, Z 
WD WW), (9 C3: 68 pF mica. 
| 


(fp C12: 22 pF mica. 
onlee: 
SOLDER R 
i 
Wy 


( A L9: .47 wH RF choke (#45-74). 
/ Bend the leads toward the slot. 
Solder the wire ends to the foil. 


( ) C9: 47 pF mica. Do not solder the 
marked lead yet. 


( ) Solder the leads (except those 
marked) to the foil and cut off 
the excess lead lengths. SAVE 
TWO CUTOFF LEADS FOR USE 
LATER. 


( C8: 47 pF mica. Do not solder the 
marked lead yet. 


[seis 
marked lead yet. 


(f ) Solder the leads (except those 
marked) to the foil and cut off 
the excess lead lengths. 


4 ) Makesureall leads are soldered 
to the foil. Cut off the excess lead 
lengths. 


ory % "SI (INCHES) 2 3 4 5 6 7 


STARTS 


4 (Ss) Make an alignment tool for the 


trimmer capacitors. Use a pair of 
pliers and push the 1” steel blade 
into the smaller end of the nut 
starter until 1/8” of the blade re- 
mains exposed. 


1/8" 


( ) Make a “‘flag’’ out of tape for the 
alignment tool so you can easily 
see the position of the tool. ~~ 


( ) Turn the adjusting screws of two 
trimmer capacitors clockwise 
until you feel resistance. The end _ 
of the screw should protrude 
about 1/8” from the ceramic 

capacitor body. Note the position 

of the cutout in the upper plate. 


ADJUSTING 
UPPER SCREW 


PLATE 
f 


CUTOUT 


NOTE: In the following steps, make 
sure the capacitor body is parallel with 
the circuit board and that the end of the 
adjusting screw just touches the board. 
Solder the lugs of each capacitor as it is 
installed. Be sure to position the upper 
capacitor plate as shown. 


¥) C15: Trimmer capacitor. 


KO) C16: Trimmer capacitor. 


=e 


The steps performed in this Pictorial are 
in this area of the circuit board. 


lj 


IDENTIFICATION 
DRAWING 


PART 
| 


NUMBER 


PICTORIAL 1-3 
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CONTINUE 


Form two 1” lengths of #14 solid 
wire. 


L2: One formed solid wire. Solder 
the wyre ends to the foil. 


( Z ; L3: One formed solid wire. Solder 


the wire ends to the foil. 
( ) Cut off the excess wire lengths. 


NOTE: To install the transistor in the 
following step, match the wide space 
or flat on the transistor body to the 
outline printed on the circuit board. 
Then insert the leads into the holes, 
push the transistor body down to 
within 1/4” of the circuit board, and 
solder each lead to the foil. Cut off the 
excess lead lengths. The transistor 
may be either one of the two types 
shown below. 


WIDE 
SHIA C.E 


(-) Q3: 2N3641 transistor (#417- 
155). 


NOTE: Diodes may be supplied in any 
of the following shapes. The cathode 
end of the diode is marked with one or 
more bands. Always position this end 
as shown in the Pictorial. 


SSBB S I 


BANDED END 


( J D2: 1N4149 diode (#56-56). 


tr) D1: 1N4149 diode (#56-56). 


&“) Solder the leads to the foil and 
cut off the excess lead lengths. 
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The steps performed in this Pictorial are 
in this area of the circuit board. eh 


CONTINUE’ 

IDENTIFICATION 
DRAWING PART NOTE: The resistor you will install in 
the following step willbe 1000 © if the 


NUMBER 


( ) Cut two 2” lengths of #14 solid 
wire. You will use these wires_to 
form inductors L1 and L8 in the 

following steps. 


two power transistors you received are 
B25-12. If you received 2N5591 power 
transistors, however, use a 2700 1) re- 
sistor. 


NOTE: In each of the following two 
steps, you must form the #14 solid 
wire so it exactly covers the drawing in 
the Detail below. The wire length is 
critical at the frequencies covered by 
this Amplifier. Be careful when you 
form and install the inductors. A pair 
of long-nose pliers may prove useful 
when you form each inductor. 


) R4: 1000 2 (brown-black-red) OR 
2700 2 (red-violet-red). 


NOTE: Again read the installation in- 
structions for trimmer capacitors in 
Pictorial 1-3 before you perform the 
following two steps. 


Although illustrated differently to 
show their location, you must install 4 
the two inductors perpendicular (at ——> = 

right angles) to the circuit board. (*) €19:5 pF mica. 


(we C21: 5 pF mica. 


(/) Solder all the leads to the foil 
and cut off the excess lead 
lengths. 


) L8: Form an inductor from one of 
the two #14 solid wires and 
mount it at L8 to the dimensions 
shown. Solder the leads to the foil 
and cut off the excess lead 

lengths. 


4G 
A 


NOTE: Install connector pins in the 
following steps. Solder each pin to the 
foil as you install it. 


SOLDER 


1.1: In the same manner, form an 
inductor from the other #14 solid 
wire and mount it at L1 to the di- 
mensions shown above. Solder 
the leads to the foil and cut off the 


excess lead lengths. 


( 4) Two connector pins. NOTE: Do 
not install a 2.7 pF ceramic 
capacitor yet. 


( é Connector pin at TP2. 


PICTORIAL 1-4 


Connector pin at TP1. 


( A) 


GSgurarHxit: 


The steps performed in this Pictorial are 
in this area of the circuit board. 


STARTS 


( ) Cut off four lengths of RG-174 
coaxial cable (three 4” lengths, 
and one 3” length). Prepare both 

ends of each cable as follows. 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


CONTINUE © 


(, )At one end of the second 4” cable, 
b connect the shield lead to hole K 
and the inner lead to hole J. Form 

the cable across the board as 
shown. Then connect the shield 
lead, at the free end of the cable, to 
hole H and the inner lead to hole 
G. 


Remove 1/2” of the outer 
insulation. 


2. Use a pointed object and 
comb out the braided 
shield wires. 


Twist the shield wires 
tightly together to form a 
lead. 


( #* At one end of the remaining 4” 
cable, connect the shield lead to 
hole F and the inner lead to hole E. 
The free end of this cable will be 

connected later. 


4. Remove 1/4” of insulation 
from the inner lead. 


Melt a small amount of 
solder to the end of the 
shield lead and on the 
inner lead. 


L } At one end of the 3” cable, connect 
the shield lead to hole M and the 
inner lead to hole L. The free end 
of this cable will be connected la- 
ter. 


NOTE: As you install the shielded ca- 
bles in the following steps, solder the 
leads to the foil and cut off the excess 
lead lengths. 


) At one end of one 4” cable, con- 
nect the shield lead to hole B and 
the inner lead to hole A. Form 
the cable across the board as 
shown. Then connect the shield 
lead, at the free end of this cable, 
to hole D and the inner lead to 

hole C. 


L 


PICTORIAL 1-5 
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The steps performed in this Pictorial are = 
in this area of the circuit board. 


IDENTIFICATION _ 
DRAWING 


PART 
NUMBER 


a CONTINUE 


( ) Cut two 2” lengths of #14 solid 
wire. 


NOTE: When you install each of the 
following coils, make sure you hold 
the coil down firmly against the cir- 
cuit board while you solder the leads 
to the foil. Then cut off the excess lead 
lengths. Each coil may be installed 
either way. 


) NOTE: In the following two 
steps, do not allow the wires to 
protrude more than 1/8” below 
the foil when you solder them. 


lf Install a 2” #14 solid wire at hole 
GND and solder the wire to the 
foil. 


Y) Li1: 22 nH coil (brown, #40- 
1928). 


( Oo Install a 2” #14 solid wire at hole 
+13.6 VDC and solder the wire to 
the foil. 


) L12: 56 nH Pe istin:. (red, #40-1927). 


Vella Ze! PAE hel (brown, #40- 
1928). 


) L13: 56 nH WES oe ce red, #40-1927). 


RL1: Relay (#69-91). First, make 
sure the relay pins are perpen- 
dicular to the relay case bottom. 
Then line up the relay pins with 
the proper circuit board holes 
and install the relay. Make sure 
the relay case bottom is parallel 
with the circuit board; then sol+ 
der the pins to the foil. 


PICTORIAL 1-6 
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IMPORTANT: If the two power transis- 
tors furnished (part #417-299) are type 
2N5591, install them as shown in this 
Pictorial. If the transistors furnished 
are type B25-12, follow the steps on 
Page 16 and disregard this page. 


( ) Turn the circuit board foil- 
side-up so the board part 
number is in the position 
shown. 


( ) CAUTION: Handle power tran- 
sistors, particularly the studs, 
with care. 


( ) Qt: Using a pair of long-nose 
pliers, bend up the end (1/16” 
long) of each of the four transistor 
leads as shown below. From the 
foil side of the circuit board, place 
the round, white, top portion of a 
2N5591 transistor into the hole 
shown. Position the lead with the OLLECTOR: 
cut-off corner so it points to the oo — 
letter C in the foil. Form the leads 
down against the foil for as much 
of their length as possible. Solder 
each lead to the foil. Carry the sol- 
der up as close as possible to the 
transistor body to reduce the ef- 
fective length of the leads. 


CONTINUE ~ 


Connect a 10 2 resistor from the 
base of one transistor to the base 
of the other transistor. Solder the 
leads directly to the base leads. 


S=—) Q2: 2N5591 transistor, installed : 

as in the preceding step. Connect a 10 {1 resistor from the 
collector of one transistor to the 
collector of the other transistor. 
Solder the leads directly to the 


collector leads. 


Solder the six capacitor leads 
which were not soldered earlier. 
Cut off the excess lead lengths. 


Inspect the circuit boards care- 
fully to make sure the sleeving 
completely covers the resistor 
leads except over the leads 
where they are connected. 


Cut the leads of two 10 2 
(brown-black-black) resistors to 
1/2”. Place a 3/8” length of sleev- 
ing on each lead. 


Vag SLEEVING\. 


Do —- 


NOTE: One or two connector pins may 
remain unused. 


| PICTORIAL 1-7 
4c 
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Y IDENTIFICATION 
IMPORTANT: Follow this Pictorial DRAWING 
ONLY if you were furnished two type 
B25-12 power transistors (part #417- 
299). 
ee PART 
CAUTION: Handle power transistors, NUMBER 


particularly the studs, with care. Y iy 


( ) Stretch a white “O” ring by rol- 
ling it onto a round object such 
as a pencil. Repeat this action 
two or three times to stretch the 
“O” ring the maximum amount. 
Then remove the ring. 


The steps performed in this Pictorial are 
in this area of the circuit board. 


( ) Carefully stretch the ‘‘O”’ ring 
onto the round, white top of the 


transistor. S) 


BASE 


"O" RING 


Turn the circuit board foil- 
side-up so the board part 
number is in the posistion 
shown. 


( ) Qt: Using a pair of long-nose 


long) of each of the four transistor 
leads as shown below. From the 
foil side of the circuit board, place 
the round, white, top portion of a 
B25-12 transistor into the hole 
shown. Position the lead with the 
cut-off corner so it points to the 
letter C in the foil. Form the leads 
down against the foil for as much 
of their length as possible. Solder 
each lead to the foil. Carry the sol- 
der up as close as possible to the 
transistor body to reduce the ef- 
fective length of the leads. 


OLLECTOR 


PICTORIAL 1-8 


) Q2: B25-12 transistor installed as 
in the preceding instructions. 


COLLECTOR 
SOLDER 


pliers, bend up the end (1/16” OLDER 


CONTINUE’ 


( ) After each transistor is soldered 
in place, remove and discard the 
“O” ring from each transistor. 
Use a darning needle, or similar 
pointed object. 


( ) Solder the six capacitor leads 
which were not soldered earlier. 
Cut off the excess lead lengths. 


( ) Cut the leads of two 10 0 
(brown-black-black) resistors to 
1/2”. Place a 3/8” length of sleev- 
ing on each lead. 


3/8" SLEEVING 


<= 
1/2" 1/2" 


Connect a 10 {1 resistor from the 
base of one transistor to the base 
of the other transistor. Solder the 
leads directly to the base leads. 


Connect a 10 1° resistor from the 
collector of one transistor to the 
collector of the other transistor. 
Solder the leads directly to the 
collector leads. 


Inspect the circuit boards care- 
fully to make sure the sleeving 
completely covers the resistor 
leads except over the leads 
where they are connected. 


NOTE: One or two connector pins may 
remain unused. 


FINISH 


~~ 
: 


ie io pa pow etre =e 
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CHASSIS ASSEMBLY AND WIRING 


NOTES: 


i 


When a step cal!s for hardware, only the screw 
size will be given. For example, if 6-32 x 1/4” 
hardware is called for, it means you should use a 
6-32 x 1/4” screw, one or more #6 lockwashers, 
and a 6-32 nut at each mounting hole. The Detail 
referred to in the step will show you the proper 
number of lockwashers to use. 


A plastic nut starter has been provided with this 
kit. Use it to hold and start 6-32 and 4-40 nuts on 
screws. 


Refer to Pictorial 2-1 for the following step. 


(A 


Locate the right side (INPUT) chassis. Then 
mount a coaxial jack at AA with a #4 solder lug 
at AB. Use 4-40 x 3/8” hardware. Position the 
solder lug as shown in the Pictorial. 


Refer to Pictorial 2-2 for the following steps. 


=) 


Locate the left side (ANT.) chassis. Then mount 
a coaxial jack at BA with a #4 solder lug at BB. 
Use 4-40 x 3/8” hardware. Position the solder 
lug as shown in the Pictorial. 


4-40 NUT 


@e/" LOCKWASHER 
¢ 
+ 


/#4 SOLDER LUG 


6-32 x 1/2" 
SCREW 


a 


Ops NUT 
Oe Gas LUG 
i—Ns 


XN COAXIAL 
S per re 
: = & 
als 
xe 
GN cheats 
ou 
S 


a. 


4-40 x 3/8" 
2 haa SCREW 


CHASSIS 


PICTORIAL 2-1 


Mount the terminal strip at BC on the left side 
(ANT.) chassis. Do NOT install screws in holes 
BD and BE at this time. Use 6-32 x 1/2” 
hardware at the remaining two holes. 


Tighten the two terminal strip screws (in addi- 
tion to the two mounting screws). Make sure the 
(+) terminal lug is centered in its hole. 


GH 4-40 x 3/8" SCREW 
Soe 


“Ney 


PICTORIAL 2-2 
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Detail 2-3A 


Refer to Pictorial 2-3 (Illustration Booklet, Page 2) for 
the following steps. 


_ NOTE: In the following steps, (NS) means not to sol- 
der because other wires will be added later. 


( J~ Cuta 1/4” length of sleeving and slide it as far as 
possible onto terminal strip BC lug 1 (+) so this 
lug cannot short to the chassis. 


C25: Refer to the inset drawing and connect the 
+ lead of a 22 wF tantalum capacitor to terminal 
strip BC lug 1 (NS). Connect the other lead to 
terminal strip BC lug 2 (NS). 


WARNING: The silicone grease you will use in the 
following step helps transfer heat from the transistor 
to the heat sink. The grease is not caustic, but make 


sure you do not get it into your eyes, ears, nose, 
mouth, or clothing. Always wash your hands after 
you use the grease. Keep this and all chemicals out of 
the reach of children. 


WA Refer to Detail 2-3A and open the silicone 
grease container by cutting into the container 
just enough to make a small opening. Use 
diagonal cutters or scissors. 


( A Smear silicone grease around holes CA and CB 
on the flat side of the heat sink as shown in the 
Pictorial. 


NOTE: In the following step, it may be easier to install 
the hardware if you position the assembly on one end 
and first install the top screw in each row. Insert the 
screw, place the lockwasher on the screw; then hold 
the nut on the end of the screw with long-nose pliers 
as you turn the screw with a screwdriver. Take care 
not to put any strain on the transistor studs during the 
following assembly. 
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TRANSISTOR 
STUD 
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Detail 2-3B 


( ) Assemble the circuit board, the right side (IN- 
PUT) chassis, the left side chassis, the spacer 
strips, and the heat sink. Position the heat sink 
so the transistor studs fit through holes CA and 
CB of the heat sink. Use 10-32 x 1/2” hardware. 


NOTE: To prevent damage to the power transistors, it 
is important that you follow the instructions for tight- 
ening the nuts exactly as they are given in the next 
steps. 


(—~) Refer to Detail 2-3B and start one 8-32 nut onto 
each transistor stud at CA and CB. 


Be Use your fingers ONLY and tighten the nut on 
each stud as much as possible. 
LA Hold the flats on the end of the transistor stud 


with pliers to keep the transistor stud from turn- 
ing. Then tighten each transistor mounting nut 
1/8 turn more with the open end wrench fur- 
nished. 


( )_8tart a second 8-32 nut onto each transistor 
stud. Hold the flats with pliers, as before, and 
tighten the second nuts down against the first 
ones to serve as locknuts. 
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Refer to Pictorial 2-4 for the following steps. 


NOTE: “S-” with a number, such as (S-2), means to 
solder the connection. The number following the “‘S” 
tells you how many wires are at the connection. 


CAUTION: To prevent damage to the circuit board as 
you form the bare wires in the following steps, hold 
each wire with thin nose pliers at the surface of the 


board whenever you bend the wire. The pliers will 
then take the bending force instead of the circuit 
board. 


(.) Form the wire coming from GND on the circuit 
board so it touches terminal strip BC lug 2 (S-2). 
Cut off any excess wire. 


(4) Slide a 1-1/2” length of sleeving onto the bare 
i wire coming from ‘‘+13.6 VDC”’ on the circuit 
board. 


( Form this bare wire so it touches terminal strip 
BC lug 1 (S-2). Cut off any excess wire. 


( ‘s Install a 6-32 x 1/2” screw, a #6 solder lug, and 
a 6-32 nut at hole BD in terminal strip BC. Posi- 
tion the solder lug so it touches lug 2 as shown 
in the Pictorial. Solder it to lug 2. 


( 4 Install a 6-32 Xx 1/2” screw, a #6 lockwasher, 
and a 6-32 nut at hole BE in terminal strip BC. 


(*) Atthe free end of the coaxial cable coming from 
holes L and M on the circuit board, connect the 
inner lead to the center conductor of coaxial 
jack BA (S-1) and the shield lead to solder lug 
BB (S-1). 


Ga gHEATHKIT: 


( At the free end of the coaxial cable coming from 
holes E and F on the circuit board, connect the 
inner lead to the center conductor of coaxial 
jack AA (S-1) and the shield lead to solder lug 
AB (S-1). 


( ) Make sure the adjusting screws of the four 
trimmer capacitors are still fully clockwise. 
Refer to Pictorial 2-5 and turn each trimmer 
counterclockwise as follows: 


Trimmer B25-12 2N5591 
at Q1, Q2 at Q1, Q2 


1/4 turn 1/2 turn 
1/2 turn 1/2 turn 
1/4 turn 1/4 turn 


1/4 turn 1/2 turn 


NOTE: Two 2.7 pF ceramic capacitors are left over. 
Also a 1000 2 or 2700 2 resistor will be left over 
depending on which resistor you installed at R4. 


This completes the assembly of your 2-Meter FM 
Amplifier. Before you proceed, look it over carefully 
to be sure: 

1. That all hardware is tightened. 


2. There are no unsoldered connections. 


3. There are no cutoff wire ends or solder 
splashes lodged in the wiring. 


4. There are no protruding wire ends that 
could short to another lug or the chassis. 


L 1-1/2" B 
SLEEVING 
Miao on 


1 
GND 
#6 LOCKWASHER 


One eae 


6- ahi NUT 
A> #6 \oloe 
UG 
C16 o 
a) 
C15 


PICTORIAL 2-4 
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INITIAL TESTS 


You will now use an ohmmeter to make resistance checks on the circuit board. 
This test will tell if a short or open circuit exists, which might cause problems 
when you apply power to the circuit board. DO NOT apply power to the circuit 
board until the difficulty has been corrected. 

NOTE: The internal wiring of most ohmmeters is such that the positive terminal 
of the meter battery is connected to the positive test lead and the negative battery 
terminal is connected to the negative (common) test lead. In some ohmmeters, 
this wiring is reversed and will give erroneous readings in the following mea- 


surements. Interchange the ohmmeter leads if the measurements do not check 
out correctly the first time. 


( ) Turn on your ohmmeter and allow it to warm up, if necessary. 
( ) Set the ohmmeter to the R xX 1 range. 


Refer to Pictorial 2-5 to identify the Amplifier test points called out in the 
following steps. 


OHMMETER TEST POINTS 
COMMON LEAD POSITIVE (+) LEAD 


( ) Center conductor of ANT. Center conductor of 
connector. INPUT connector. 

( ) Center conductor of ANT. Terminal strip BC lug 2. 
connector. 


RESISTANCE IN OHMS 


( ) Terminal strip BC lug 2. Terminal strip BC lug 1. 
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INSTALLATION 


You may use this Amplifier in any vehicle which has 
a 13.6 VDC negative ground electrical system or with 
a 7-ampere DC supply such as the Heathkit 
HP/PS 1175. Refer to the ‘‘Operation”’ section of this 
Manual for a discussion on DC power systems. 


Refer to Pictorial 3-1 for the suggested arrangement of 
components and their interconnections. 


You will complete all installation steps before you 
align your 2-Meter FM Amplifier, except for instal- 
ling the amplifier cover and securing the completed 
Amplifier in place. 


Without excitation, this Amplifier draws less than 1 
mA of current; therefore, on-off switching is not re- 
quired. 


Although the standard installation instructions 
suggest that you connect the amplifier power wire toa 
fuse near the battery, it is possible that an unused 
circuit is available on the accessory fuse block of your 
automobile. Normally, such a circuit has provision 
for a fuse, and in that case, you can connect the red 
power wire to this terminal. (NOTE: A 1/4” push-on 
connector is supplied with this kit. If any other con- 
nector is required, you should purchase it locally.) 
The automobile ignition switch will usually control 
this circuit in the same manner as the other accessory 
circuits. 


( ) Decide where the Amplifier will be installed. It. 
should be located as close to the antenna as is 
convenient. NOTE: Do not install the Amplifier 
in the engine compartment of your automobile. 
During normal operation, temperatures as high 
as 260°F can be expected there. 


( ) Mark the mounting holes for the Amplifier. Use 
the Amplifier assembly as a template. 


( ) Drill the mounting holes with a #21 or a 5/32” 
drill bit. You will use #10 sheet metal screws to 
mount the Amplifier later. 


TRANSMISSION LINES 


( ) Carefully measure the lengths of transmission 
line required between the exciter and the 
Amplifier, and between the Amplifier and the 
antenna. 


( ) Cutan RG-58A/U coaxial cable (not furnished) 
to the measured lengths. 


( ) Refer to Pictorial 3-2 and install a coaxial plug 
and a coaxial plug insert on one end of each 
cable. 


INPUT FROM 


ANTENNA 


HA-202A : ana 
2-METER AMPLIFIER 


GROUND TO BODY 
POWER LINE (OPTIONAL) 


CONNECTOR 


TRANSCEIVER 


2-METER 
TRANSCEIVER 
POSITIVE LEADS 
TO BATTERY 
(OR ACCESSORY 
BLOCK) 


GROUND LEAD TO 
7 — NEGATIVE 
a, BATTERY 
TERMINAL 


BATTERY 
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a ee a 


Ge HEATHKIT® 


PICTORIAL 3-2 


POWER LINES 


NOTE: Complete the following five steps only if you 
intend to install your Amplifier in your automobile. 


( ) 1. Refer to Pictorial 3-3 and install the fuse block 


close to the battery. Use a #6 X 3/8” sheet 
metal screw in a hole drilled with a #35 ora 
7/64” bit. 


. Cut a stranded red wire to reach from the fuse 


block to the positive battery terminal. Solder 
one end of this wire to the fuse block. Do NOT 
connect the free end of this wire until you are 
instructed to do so. 


( 


( 


i 3. 


) 4. 
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#6 x 3/8" 
@ SHEET METAL 
3 SCREW 
| 
FUSE 
L. BLOCK 


#35 OR 7/64" 
HOLE 


PICTORIAL 3-3 


Install one of the fuses supplied in the clips 
on the fuse block. 


Cut a 12” stranded black wire and a 12” 
stranded red wire. Remove 1/4” of insulation 
from one end and 3/8” from the other end of 
each wire. 


. Refer to Pictorial 3-4 and install a spade lug 


on the 3/8” end of each wire. 


SPADE LUG 


BEND LUGS OVER BARE WIRE 


AND SOLDER 


PICTORIAL 3-4 


(INCHES) 2 3 
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PICTORIAL 3-5 


Refer to Pictorial 3-5 for the following steps. 


( ) Refer to Detail 3-5A and cut off and discard the 
two ‘‘ears’”’ from a male terminal housing. 


( ) Refer to Part 1 of Detail 3-5B and solder a male 
pin to the remaining end of each wire. 


( ) Position the male terminal housing with the 
pointed end up, as shown in Part 2 of Detail 
3-5B. Then push the male pin on the black wire 
into the upper hole, as shown, until the pin 
locks into place. 


( ) Similarly, push the pin on the red wire into the 
lower hole, leaving the center hole open. 


( ) Connect the spade lug on the red wire to termi- 
nal strip BC lug 1 (+). Connect the spade lug on 
the black wire to terminal strip BC lug 2 (-). 
Make sure you tighten both screws securely. 


Ga gHEATHKIT 


MALE 


TERMINAL 
Ge HOUSING 
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BOTH EARS 


SA CUT OFF 


Detail 3-5A 


NOTE: Complete the following nine steps only if you 
intend to install your Amplifier in your automobile. 


( 


Ree 


With the Amplifier temporarily in its perma- 
nent location, cut the stranded red wire re- 
quired to reach from the male terminal hous- 
ing to the fuse block (or the accessory fuse 
block, if used). 


. Cut the stranded black wire required to reach 


from the male terminal housing to the ground 
point selected on the auto body. 


MALE 
PIN 


Detail 3-5B 
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FEMALE 
TERMINAL 
RED HOUSING 


PICTORIAL 3-6 


( ) 3. Cut the stranded black wire required to reach 
from the negative battery terminal to the 
ground point selected in the previous step. 


( ) 4. Remove 1/4” of insulation from both ends of 
both black wires and the red wire. 


Refer to Pictorial 3-6 for the following steps. 


( ) 5. Refer to Part 1 of the Pictorial and solder a 
female pin to one end of the short black wire 
and the red wire. 


( ) 6. Position the female terminal housing with the 
pointed end up as shown in Part 2 of the 
Pictorial. Then push the female pin on the 
black wire into the upper hole, as shown, 
until the pin locks into place. 


( ) 7. Similarly, push the pin on the red wire into 
the lower hole leaving the center hole open. 
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PICTORIAL 3-7 


NOTE: An extractor tool is furnished (see Pictorial 
3-7) so you can remove a pin from one of the terminal 
housings, if necessary. To use the tool, push it very 
firmly over the end of the pin, as shown, until it 
compresses the expanded ears of the pin. When this 
occurs, the wire with its pin can be pulled from the 
other end of the housing. 


( ) 8. Route the free end of the red wire toward the 


battery and solder it to the remaining lug of 
the fuse block. 


( ) 9. Make sure the male and female terminal 
housings are not plugged together. Then 
connect the free end of the red wire coming 
from the fuse block to the battery. 
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Alignment Notes 
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To avoid overheating and damaging the transis- 
tors, do not key the exciter continuously during 
alignment. A cycle of five seconds on followed 
by ten seconds off is recommended until align- 
ment has been completed. 


Although it is unlikely, you could encounter 
low-frequency oscillation (squegging) under 
certain conditions of mistuning. When it is 
properly tuned, the Amplifier will not exhibit 
these oscillations, but low-frequency spurious 
output has been observed during alignment, 
and this condition can destroy Q1 and Q? if it is 
allowed to exist for any length of time. A porta- 
ble broadcast receiver makes a good indicator 
when it is tuned to an unused frequency and 
placed near the Amplifier. Squegging is easy to 
recognize as an unusual noise from the broad- 
cast receiver. 


If you use your battery as a power source, check 
the voltage across its terminals with the engine 
running and all accessory equipment and lights 
off. This Amplifier is designed for 16 volts 
maximum input, and if the voltage exceeds this 
figure you should have your voltage requlator 
adjusted or replaced. 


It is good practice to start the tuneup procedure 
at 11 to 12 volts input. If you are using your 
battery as a power source, leave the engine off 
during the initial alignment steps. Then start the 
engine (in a well-ventilated area) for the final 
tuneup. 


The relay may chatter until C2 is peaked. This is 
normal and is due to the low input impedance 
possible when the Amplifier is mistuned. 


The alignment of this Amplifier requires the 
following: 


a. A two-meter exciter (transmitter) capable of 
ten to fifteen watts output. 


b. A50Q nonreactive load, such as the Heath- 
kit Cantenna, connected to the Amplifier’s 
output. An antenna may be used, but its 
VSWR should be as low as possible, and in 


1 ¥, 1 (INCHES) 2 3 


1 (CM) 2 3 4 5 6 7 8 
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AND 
SOLDER 


no event, more than 2:1. If the antenna 
VSWR is greater than 2:1, tune the antenna 
per the manufacturer’s instruction. 


c. An output indicator. A watt meter (or SWR 
bridge) is preferred, but a voltmeter may be 
used. The instructions and the connections 


for these two devices differ; therefore, sepa- 


rate alignment instructions are given below. 
Follow the appropriate set of instructions 
for the alignment equipment you have. 


Before starting alignment, tune your exciter for 
maximum output in the portion of the 2-meter 
band in which you expect to operate. The 
Amplifier operating range will then be approx- 
imately 750 kHz each side of the alignment fre- 
quency. 


When you are driving the Amplifier using an 
exciter with automatic VSWR shut down (that 
is; controlled power output), the Amplifier must 
be aligned using a minimum of 10 watts of drive. 
This is required because of the sensitivity of the 
automatic shutdown circuitry in the exciter. 
This circuitry could cause an oscillation during 
the alignment when less than 10 watts of drive is 
used. After you have aligned the Amplifier, you 
may reduce driving power to 5 watts. 


ALIGNMENT PREPARATION 


NOTE: Complete the following two steps only if you 
plan to align your 2-meter FM Amplifier using a vol- 
tmeter. 


(*) 


i] 


Cut each lead of a 2.7 pF ceramic capacitor to 
12s 


Refer to Pictorial 4-1 and install an alligator clip 
on each lead of the prepared 2.7 pF ceramic 
capacitor. 


Lay aside the capacitor/alligator clip assembly. It will 
be used later. 


4 5 6 
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ALIGNMENT WITH A WATTMETER OR AN 
SWR BRIDGE 


If a wattmeter or SWR bridge is used for alignment, it 
is important that they are capable of accurate mea- 
surements at the operating frequency of the 
Amplifier. Otherwise, there may be a false indication 
of peak power output and possible misalignment. 


( 


) 


Refer to Pictorial 4-2 and cut a capacitor lead 
(laid aside earlier) to 5/8”. Bend the ends down 
to form a U-shaped connector. Place the ends in 
connector pins TP1 (S-1) and TP2 (S-1). 
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PICTORIAL 4-3 


Cut the leads of the remaining 2.7 pF ceramic 
capacitor to 1/4”. Then place the capacitor lead 
ends in the connector pins inside the outline for 
the 2.7 pF capacitor on the circuit board. See 
Pictorial 4-3. Solder both leads to the connector 
pins. 


Interconnect your equipment as shown in Pic- 
torial 4-4. Make sure you use RG-58A/U, RG- 
8A/U, or similar 502 coaxial cable for all leads 
that carry RF. 


Plug the power line connectors together. 


NC 


WATTMETER 
( OR SWR 
BRIDGE ) 


502 LOAD 
( OR 


8 ANTENNA ) 


PICTORIAL 4-4 
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PICTORIAL 4-5 


NOTE: When you adjust trimmer capacitor C1 in the 
following steps, it will tune broadly. 


( ) 1. While you key the exciter 5 seconds on and 10 
seconds off, use the alignment tool con- 
structed earlier to adjust capacitors C2, C15, 
and C16 (see Pictorial 4-5) in the sequence 
listed for maximum meter indication. 


( ) 2. Readjust capacitors C1, C2, Ci5, and C16 in 
the sequency listed for maximum meter indi- 
cation. 


( ) 3. Adjust capacitor C1 slowly clockwise, then 
counterclockwise, while you observe the 
meter to determine when output power starts 
to decrease. Then set capacitor C1 to the mid- 
dle of this range. 


( ) Disconnect the wattmeter, the 50 load, and 
the power line connectors. 


This completes the alignment. Proceed to ‘‘Final As- 
sembly.” 


ALIGNMENT WITH A VOLTMETER 


( ) Refer to Pictorial 4-6 and cut a capacitor lead 
(laid aside earlier) to 1/2”. Bend the ends down 
to form a U-shaped connector. Place the ends of 
this connector in TP3 and TP4. Use a minimum 
amount of solder (this connector will be re- 
moved later) and solder the connector to TP3 
and TP4. 


Refer to Pictorial 4-7 for the following steps. 


( ) Clip one lead of the 2.7 pF ceramic capacitor to 


( 


) 


) 


) 


the indicated connector pin on the circuit 
board. 


Temporarily solder one lead of a 4700 2 
(yellow-violet-red) resistor to the center con- 
ductor of the ANT. connector. NOTE: A coaxial 
cable was previously soldered to this terminal. 
Clip the other lead of C18, the 2.7 pF ceramic 
capacitor, to the free end of the 470000 resistor. 


Refer to Pictorial 4-8 and interconnect your 
equipment. Make sure you use RG-58A/U, RG- 
8A/U, or similar 502 coaxial cable for all leads 
which carry RF. 


Plug the power line connectors together. 


1/4" 


PICTORIAL 4-6 
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NOTE: When you adjust trimmer capacitor C1 in the 
following steps, it will tune broadly. 


( ) 1. While you key the exciter 5 seconds on and 10 
seconds off, use the alignment tool con- 

: structed earlier to adjust capacitors C2, C15, 

a and C16 (see Pictorial 4-5) in the sequence 
listed for maximum meter indication. Proper 
tuning is indicated when the voltage at TP1 is 
at least twice the voltage-shown on the meter 
when the + power wire is disconnected. 

( ) 2. Readjust capacitors C1, C2, C15, and C16 in 

the sequence listed for maximum meter indi- 

cation. 


. Adjust capacitor C1 slowly clockwise, then 
counterclockwise, while you observe the 
meter to determine when output power starts 
to decrease. Then set capacitor C1 to the mid- 
dle of this range. 


( ) Disconnect the voltmeter, the load, and the 
power connectors. 
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Unsolder and remove the U-shaped connector 
that you earlier placed in connector pins TP3 
and TP4. 


Unsolder and remove the 4700 0 resistor. Also, 
remove the 2.7 pF capacitor with clips and save 
the assembly for possible future use. 


C18: Cut the leads of the remaining 2.7 pF 
ceramic capacitor to 1/4”. Then place the 
capacitor lead ends in the connector pins inside 
the outline for the 2.7 pF capacitor on the circuit 
board. See Pictorial 4-7. Solder both leads to the 
connector pins. 


Cut a capacitor lead (laid aside earlier) to 5/8”. 
Bend the ends down to form a U-shaped con- 


nector. Place the ends in connector pins TP1 
(S-1) and TP2 (S-1). 


This completes the alignment. Proceed to ‘‘Final As- 


sembly.” 
VOLTMETER 
502 LOAD 
( OR 
ANTENNA ) 
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FINAL ASSEMBLY 


( ) Refer to Pictorial 5-1 and place the cover on the 
Amplifier. Secure the cover with four #6 xX 3/8” 
sheet metal screws, a 1/4” cable clamp, and a 
“TD” washer. Position the two power leads 
under the cable clamp. On the opposite side, 
use four #6 X 3/8” sheet metal screws. 


NOTE: The blue and white label that you will install 
in the following step shows the Model number and 
Production Series number of your kit. Refer to these 
numbers in any communications you have with the 
Heath Company about this kit. 


( ) Carefully peel away the paper backing from the 
blue and white label. Then press the label onto 
the cover as shown in Pictorial 5-1. 


( ) Locate the four rubber feet. Then press a rubber 
foot into each of the four holes in the cover as 
shown in the Pictorial. 


NOTE: If it is ever necessary to realign your 
Amplifier, first remove the four rubber feet from the 
cover. Then refer to the “Alignment” section of this 
Manual and adjust the trimmer capacitors which are 
now accessible through the four holes in the cover. 
After you have completed the alignment, reinstall the 
rubber feet. ; 


( ) Secure the Amplifier in its final position with 
four #10 xX 3/8” sheet metal screws in the holes 
previously drilled. 


( ) Attach the input and antenna coaxial cables. 


( ) Ifnot already done, connect the free end of the 
black power wire to the selected ground point. 


( ) Plug the power line connectors together. 


This completes the ‘Installation and Alignment.” 
Proceed to the “‘Operation”’ section. 


OPERATION 


GENERAL 


Operation of this Amplifier is entirely automatic. 
When the exciter is keyed, the amplifier relay will 
transfer the exciter output to the amplifier input cir- 
cuits, and the amplifier output to the antenna. In the 
receive mode, the relay connects the exciter via a 
low-pass filter to the antenna. Current drain in the 
receiver mode is negligible (below one mA). 


POWER SUPPLY 


A DC voltage between 12.6 volts and 16 volts will 
operate the Amplifier. The voltage can be furnished 


by an AC-operated power supply ora 12-volt system, 
such as an automobile battery. The supply must have 
a negative ground and be capable of at least 7 amperes 
output. For fixed station use, the Heathkit Model 
HP/PS-1175 will sufficiently power this Amplifier at 
normal line voltages. This power supply also has 
sufficient reserve to power most exciters (about 3 
amperes). 


CAUTION: Before you connect this Amplifier to a 
mobile ‘‘12-volt’’ power source, check the voltage at 
the battery with the engine running above a fast idle. 
The voltage MUST NOT exceed 16 volts or the 
Amplifier may be damaged. 


IN CASE OF DIFFICULTY 


1. Makesure there are from 12 to 16 volts present at 
the terminal strip. 


i) 


The majority of the kits that are returned for 
repair do not function properly due to poor con- 
nections and soldering. Many troubles can be 
eliminated by carefully reheating all connec- 


tions to make sure that they are soldered as de- 
scribed in the Soldering section on Page 9 of this 
Manual. 


3. | Check the values of the parts installed. Be sure 
that the proper part has been wired into the 
circuit for each step as shown in the Pictorial 
diagrams. 


Recheck the wiring. It is frequently helpful to 
have a friend check your work. Someone who is 
not familiar with the unit may notice something 
consistently overlooked by the builder. 


Check for bits of solder, wire ends, or other 
foreign matter which may be lodged in the wir- 
ing. 


Make sure all excess lead lengths have been 
clipped from the foil side of the circuit board. 
Unclipped leads could causea short circuit from 
the circuit board to the chassis. 


A review of the Circuit Description may prove 
helpful in indicating where to look for trouble. 


In an extreme case where you are unable to re- 
solve a difficulty, refer to the “Customer Ser- 
vice” information inside the rear cover of the 
Manual. Your Warranty is located inside the 
front cover. 


When a component (Q1, C2, R3, etc.) is men- 
tioned in the “Possible Cause” column of the 
“Troubleshooting Chart,’ check that specific 
component to make sure it operates properly, 
together with those parts connected to it. Refer 
to the X-Ray View for the physical location of 
parts on the circuit board. 


Troubleshooting Chart 


Power leads reversed at Amplifier. 

C11, C12, C13, C14, C15, or C25. 

Q1 or Q2. 

Red power wire shorted to automobile body during installation. 


Fuse blows when installed. 


Amplifier mistuned. 

Antenna VSWR excessive. 

Relay contacts not closing properly. 

Coaxial cable shorted from center conductor to braid. 


Fuse blows when Amplifier is keyed. 


Output power is low. 


Relay will not pull in. 


Drive power is low. 
Amplifier mistuned. 

Relay contacts misaligned. 
Relay improperly wired. 
Antenna VSWR excessive. 


Drive is low. 

D1, C18, Q3. 

TP1 and TP 2 not connected together or C18 not connected. 
Relay (to check relay, jumper TP3 to TP4; relay should pull in). 
Fuse blown. 

Input and antenna connections reversed. 


Relay pulls in when battery is connected. 3 Q3 or D2. . 

TP3 and TP4 jumper not removed after alignment. 
C1, C2, C15 or C16 will not peak L1 and L9 incorrect. 
(capacitors fully open or compressed). Antenna VSWR excessive. 


Relay contacts not operating properly. 
Relay wired incorrectly. 

Amplifier mistuned. (Low frequency oscillation will cause the 
received signal to sound noisy, or weak.) 


Received signals weak with Amplifier in line. 
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SPECIFICATIONS 


Frequency Rangel... avs. idienn gvehgraees ee 


POWerOntnutiers fas cat> tp’ «Satie UR. 


Power Input (drive power required) .......... 


Input/Output Wnpedance.,.-.. +20. a.. eee 


AIDC OV aS VV ER 0 i'n iatet tun tie gts STO eee oe eee 


Maximum Stable VSWR 


ooeoeeeo eee ee eee eevee eee 


Harmonic and Spurious Radiation ........... 


Power Supply Required: .+.. <n. sees are 


Standby Current eee 


Operating Temperature Range ............... 


Dimensions |: .. 2030.80 bho £6 eee 


| 


143 to 149 MHz (any 1-1/2 MHz segment). 

See the graph below. 

5 to 15 watts FM signal. 

50 ohms. 

1.5:1 maximum. 

3:1 maximum. 

—60 dB or better. 

12 to 16 VDC, 7 Amperes maximum, negative ground. 
1 mA. 

—30°F to +140°F. 


3” high x 5-1/2” deep x 4-1/4" wide (excluding 
mounting flanges). 


2 lbs. 


ee ——— 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 
without incurring any obligation to incorporate new 
features in products previously sold. 


BATTERY VOLTAGE 13.6 VDC NOMINAL 


FM DRIVE POWER 


POWER OUTPUT 


Ga -gHEATHKIT® 
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CIRCUIT DESCRIPTION 


The 50 ohm amplifier input impedance is trans- 
formed to approximately 5 ohms by C1, C2 and L1. 
The driving power is then split to drive the two 
amplifier transistors (Q1 and Q2). C3, L2, C4, C5 and 
C6 match the base of Q1 to the 5 ohm summing point 
impedance, and C3, L3, C7, C8 and C9 perform this 
function for Q2. Three capacitors are used at each 
base for better current distribution and lower loss. 
R4 at the summing point provides a DC return for the 
bases of Q1 and Q2. Resistors R1 and R2 prevent 
spurious oscillations. 


The collector output impedance of Q1 is matched to 
the 5 ohm impedance of the output summing point by 
_L5, C12, C13, and C14. Similarly, Q2 is matched by 
L6, C12, C13, and C14. The 5 ohm summing point 
impedance is transformed to 50 ohms at the amplifier 
output by L8, C15, and C16. 


C11 and C25 form a circuit that isolates the RF voltage 
at the collectors of the amplifier transistors from the 


power supply. This circuit provides a ground for all 
low-frequency parasitics. 


A portion of the input signal is sampled by C18, 
detected by D1, and filtered by L9, R3, and C17. The 
resulting DC voltage is used to drive transistor Q3 into 
conduction. This causes relay RL1 to energize and 
close. When closed, the relay connects the Input 
socket to the amplifier input and the amplifier output 
signal is passed through the low-pass filter to the 
Antenna socket. The low-pass filter, comprised of 
C22 through C24 and L11 through L14, attenuates 
harmonic emissions in the transmit mode. When 
relay RL1 is de-energized, the low-pass filter helps 
attenuate received signals that are above the 2-meter 
band. The filter also helps reduce harmonic emis- 
sions from the exciter. The incoming signals pass 
from the Antenna socket, through the low-pass filter, 
via the relay contacts tothe input of the receiver stage. 
Diode D2 protects Q3 from the transient developed by 
the relay when it is switched off. 
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SEMICONDUCTOR IDENTIFICATION CHART 


DIODES 


CIRCUIT HEATH MAY BE IDENTIFICATION 
COMPONENT PART REPLACED WITH 
NUMBER NUMBER 


? IMPORTANT: THE BANDED END OF DIODES CAN | 
BE MARKED IN A NUMBER OF WAYS. 
1N4149 
Ml iy 
Netra, patie ane em! 
BANDED END 


TRANSISTORS 


CIRCUIT MAY BE IDENTIFICATION 
COMPONENT REPLACED WITH 


NUMBER 


7 54 


E C_ CUTOFF 
Qi, Q2 417-299 2N5591 CORNER 
se! SS FLAT 
B25-12 B Pts 


ae CIRCUIT BOARD X-RAY VIEW 


NOTE: To find the PART NUMBER of a component B. Locate the same number in the “Circuit Compo- 
for the purpose of ordering a replacement part: nent Number” column of the “Parts List” in the 
f ity front of this Manual. 
A. Find the circuit component number (R5, C3, 
etc.) on the ‘‘X-Ray View.” C. Adjacent to the circuit component number, 
a: will find the PART NUMBER and 
SCRIPTION which must be supplied when yo 


order a replacement part. 


(Viewed from lettered side) 
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FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
e@ Use a separate letter for all correspondence. 
e@ Please allow TO - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exactly as 
it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $____ 
If you prefer COD shipment, check the COD box and mail 
this card. COD 


NAME 


ADDRESS 


CITY 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # = 


Date Location 
Purchased Purchased 


Invoice # 


LIST HEATH 
PART NUMBER 


TOTAL FOR PARTS 


HANDLING AND SHIPPING 
MICHIGAN RESIDENTS ADD 4% TAX 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
e@ Use a separate letter for all correspondence. ~ 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exact as 
it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $_____—— 
If you prefer COD shipment, check the COD box and mail 
this card. cout] 


NAME 
ADDRESS - 
CITY 


STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # Invoice # 


Date Location 
Purchased Purchased . —______- ee 


TOTAL 


LIST HEATH 
PART NUMBER 


TOTAL FOR PARTS 


| HANDLING AND SHIPPING 


MICHIGAN RESIDENTS ADD 4% TAX 
TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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ee facilities are available, if they are needed, to repair 


z your completed kit. (Kits that have been modified, soldered 


MI 49022 
E Attn: Parts Replacoment 


JING REPLACEMENTS FROM 
ELECTRONIC CENTERS 


r your Convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
Catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 


‘3 Operation? — Call or write for assistance. you'll find our Tech- 
hi nical Consultants eager to help with just about any technical 


. problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


© The Model number and Series number from the blue and 
white label. 

® The date of purchase. 

® An exact description of the difficulty. 


© Everything you have done in attempting to correct the prob- 
lem. 


_ with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 


Electronic Center. For warranty parts repiacement, sup- 


ply a copy of the invoice or sales slip. 


lf you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


® Your name and address. 

@ Date of purchase and invoice number. 

® Copies of all correspondence relevant to the service of the 
kit. 

® A brief description of the difficulty. 

@ Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipmentin a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


HEATH COMPAN Y 2.3, BERTON HARBOR, 
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